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INTRODUCTION 
Over the last 20 years, Improvements in road and an automobile 
safety, prehospital care, resuscitation and transport as well as 
standardized protocols for the treatment have all contributed to improved 
survival after severe pelvic injuries. Acetabular fractures contribute to 
10% of the pelvic disruptions. Posterior wall fractures are most common, 
comprising approximately 25% of acetabular fractures. 
 High energy trauma is the primary cause in younger individuals. 
The treatment of acetabular fractures is an enigmatic area of orthopaedics 
that is being continually refined. It involves a definite learning curve.  
Acetabular fractures are generally associated with other injuries of 
the pelvis, axial skeletal, visceral and limb injuries which may influence 
treatment options, surgical approach and clinical outcomes. Patient age, 
the presence of comorbidities, fracture stability and osteoporosis also 
influence treatment options.  
The goals of the treatment should be early mobilization and 
anatomic reconstruction of articular surface. It is achieved only when 
acetabulum is adequately exposed and rigid internal fixation is done.  
Displaced fractures of the acetabulum involving the pelvis are difficult to 
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treat. With closed methods, it is difficult, if not impossible, to restore the  
articular surfaces completely and obtain sufficient stability for early 
motion of the hip.  
The treatment of simple fractures of acetabulum is well known and 
studied. Treatment of complex Acetabular fracture is difficult for 
reduction and fixation as it involves both columns of the acetabulum and 
both columns have to manipulated and fixed. 
The purpose of this study is to analyse the results and functional 
outcome of open reduction and internal fixation of acetabular fractures 
with the use of Kocher Langenbeck, iliofemoral or both approaches.    
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AIM OF THE STUDTY 
The aim of this study is to analyze the retrospective and 
prospective study of functional and radiological outcome of open 
reduction and internal fixation in patients with acetabular fractures.  
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REVIEW OF LITERATURE 
Historically, Acetabular fractures are relatively uncommon injury. 
The severity of these injuries is demonstrated by the fact that early 
descriptions of acetabular fractures are the results of autopsy findings of 
patients who had sustained significant trauma.  
In 1821, Cooper reported the first detailed description of an 
acetabular fracture. This case described autopsy findings in a patient with 
an associated central dislocation of the femoral head into the pelvis  
In 1909, Schroeder reported detailed compendium of the 49 cases 
reported in the literature. The majority of these are reports of autopsy 
findings in patients who died of complications related to hemorrhagic 
shock or  late onset intra-abdominal sepsis.  
In 1911, Skillern reported an additional four cases of fracture of the 
floor of the acetabulum.  Early literature refers to fractures through the 
area of the cotyloid or acetabular fossa below the roof, either anteriorly or 
posterioly, as fractures of the floor of the acetabulum. Throughout the 
20
th
 Century, there was little uniformity in terminology, classification, 
description, and treatment of these injuries. 
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In 1926, MacGuire described the lateral traction and treatment via 
a percutaneously placed threaded pin into the proximal femur. 
Approximately three months of immobilization was recommended at that 
time. Campbell reported on the treatment of posterior dislocation of the 
hip with acetabular fractures in 1936. He noted that fracture of the 
acetabulum was relatively common with dislocation of the hip.  
In the early 1940s, Levine reported the successful results of open 
reduction an internal fixation of a central fracture of the acetabulum In 
the 1950s, Thompson and Epstein published their classification of hip 
dislocation.  
Knight and Smith described operative reduction of central 
dislocation of the acetabulum.  These authors described fractures as 
vertical (i.e., column-type fracture) or horizontal (i.e., transverse-type 
fracture pattern). Knight and Smith advocated restoration of the weight-
bearing vault of the acetabulum. They also advocated anterior 
(iliofemoral) approach for horizontal fractures and posterior approach for 
the vertical fracture types, which in their series were largely posterior 
column injuries. 
In 1961, Rowe and Lowell published their landmark article entitled 
Prognosis of Fractures of the Acetabulum. This was a retrospective study 
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of 93 acetabular fractures in 90 patients, all with a minimum of one-year 
follow-up. They described a view with the patient placed prone, with the 
uninjured hip rotated to 60 degree to evaluate posterior acetabular 
fractures.  
In 1962, Brav described a series of 523 patients with hip 
dislocations and fracture dislocations with follow-up on 264 of these 
patients in two years.  
In 1964, Judet et al. published their now classic article entitled 
Fractures of the Acetabulum, Classification and Surgical Approaches for 
Open Reduction. This manuscript describes the use of the AP and two 45
o
 
oblique views of the pelvis to evaluate the acetabular fractures. These 
radiographic views, now known as Judet views, named after the author, 
include the obturator view, and the iliac oblique view. These are now the 
standard radiographic films used for evaluation of acetabular fractures. 
This article represented a substantial step forward in the understanding of 
acetabular anatomy and fracture classifications.  
The 1980s saw substantial developments in the treatment of 
acetabular fractures. Computed tomography was introduced in the 1980s 
and was widely championed by Mears and others   
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In 1984, Letournel held his first international course on treatment 
of fractures of the pelvis and acetabulum in Paris. Letournel advocated an 
approach or protocol to treatment of acetabular fractures that includes 
extensive study of the X-rays to understand the anatomy of the fracture 
pattern and subsequent correct classification followed by appropriate 
operative positioning of the patient whenever possible to operate the 
fracture through a single surgical approach. Emphasis has been placed on 
obtaining anatomic reduction of the articular surface. Long-term clinical 
outcome data suggest that the more accurate the articular reduction, more 
is the clinical outcome.  
             In 1986, Matta published two articles that helped establish the 
modern basis of non operative treatment of acetabular fractures. Using 
the AP and the 45
o
 oblique Judet views of the pelvis, Matta developed the 
concept of a roof arc measurement. Other authors have advocated 
protocols with multiple approaches, either simultaneously consecutively, 
as a routine approach for certain.   
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APPLIED ANATOMY 
DEVELOPMENT OF ACETABULAM 
Early development of the hip begins with formation of the lower 
limb buds in the 4
th
 week of embryological development, and 
development is practically complete by the 16
th
 week.   
By the end of the 8
th
 week, the blood supply of the developing hip 
is fully established. By the 16
th
 week, the centers of ossification of the 
ilium, ischium, and pubis emerge, and the triradiate cartilage is formally 
created. 
 
 
Primary centers of ossification pelvis 
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The acetabulum and labrum develop much of their final 
morphological features during infancy and childhood. Between the 
innominate bones lies a cartilaginous T-shaped triradiate cartilage, is 
responsible for the formation of the anterior wall, posterior wall, and the 
dome of the acetabulum. The triradiate cartilage is most responsible for 
the final depth of the acetabulum.  
The os acetabuli form after 7 years and have completed growth and 
closed before 9 years. The triradiate cartilage closes at 14-16 years, but 
the acetabular epiphyses can remain open as late as 18 years.   
            This ASIS lies superior and just lateral to the acetabulum in the 
coronal plane. It has been called the light house of the hip because of its 
prominence, and it can be easily palpated, even in obese patients, making 
it an ideal anterior landmark for the hip. It is used to determine the 
location of the anterior column, the anterior wall, and the iliac crest. 
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ACETABULAR STRUCTURE 
The acetabulum is a complex geometric structure that can be 
conceptualized as being built from essentially six principal components. 
These components are as follows: 
•  Anterior column 
•  Posterior column 
•  Anterior wall 
•  Posterior wall 
•  Acetabular dome or tectum (Latin for roof) 
•  Medial wall 
The anterior column is formed from a combination of the ilium and 
pubic bones. It extends from the postero superior ilium down along the 
pelvic brim to the pubic tubercle. Its width laterally extends to the ASIS. 
The underside of the anterior arch supports the anterior wall of the 
acetabulum. 
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The anterior wall is directly connected to the pubis, and the 
superior pubic ramus extends anteriorly from its medial border. The 
anterior wall and anterior rim of the acetabulum have a variable 
morphology. Proceeding medially along the anterior wall, there is an 
indentation in the anterior wall adjacent to a prominent groove on the 
pelvic rim. 
     
 
 
 
 
 
 
 
  This groove, just lateral to the iliopectineal eminence, provides a 
track for the iliopsoas. The iliopectineal eminence lies just anterior to the 
inferior half of the anterior wall on the pubic brim. 
The posterior column is composed of thick, dense bone and forms 
a wedge shape in the transverse plane. Extending from superior to the 
greater sciatic notch to the ischial tuberosity, it is through this column 
that the greater and lesser sciatic notches are stabilized via tension 
The Acetabulum supported by 
anterior(blue) and posterior(red) column  
The iliopectineal eminence (arrow) lies 
directly anterior to the inferior portion of 
anterior wall of the acetabulum 
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trusses, the sacrospinous, and sacrotuberous ligaments. Anterolaterally 
the column supports the posterior half of the acetabular articular surface. 
Medial to the posterior column is the quadrilateral plate.  
The posterior wall extends laterally from this structure. The 
acetabular socket itself is formed by the anterior wall, the posterior wall, 
the dome, and the medial wall. The posterior wall is larger and projects 
more laterally than the anterior wall. Its lateral edge has a nearly vertical 
but slightly curved route. 
The posterior wall is the most vulnerable portion of the acetabular 
structure, lying farthest from the support of the arch of the two columns. 
It is the most commonly and easily fractured, and the most important for 
stability. 
The medial wall includes the fossa of the acetabulum laterally and 
the quadrilateral plate medially. The fossa is a central cavity where no 
articulation occurs, and it is filled with a fat pad (called the pulvinar) and 
the ligamentum capitis femoris (or ligamentum teres). Multiple foramina 
serve as access for the small arterioles of the acetabular branch of the 
obturator artery, which runs through the fat pad to both walls and to the 
dome area.  
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RADIOGRAPHIC ANATOMY 
The ability to interpret and recognize acetabular anatomy on plain 
x-rays of the pelvis is paramount. The following six radiographic 
landmarks have been defined on the conventional trauma AP pelvis  
x-ray. 
 Iliopubic line (or arcuate line) 
 Ilioischial line 
  Teardrop (or roentgenographic U) 
 Sourcil 
 Anterior lip  
 Posterior lip 
 
 
Anteroposterior view pelvis – Acetabular landmarks 
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Standard AP X-ray of Left hip 
 
 
Disruption of any of these radiographic landmarks suggests a 
fracture of the underlying structure, so it is important to carefully identify 
each item when evaluating an AP pelvis x-ray. While the iliopubic line 
corresponds to the medial cortical border of the anterior column, the 
ilioischial line corresponds to the medial cortical border of the posterior 
column.  
The teardrop outlines an anterior portion of the quadrilateral plate 
medially, and an anteroinferior portion of the acetabular fossa laterally. 
This radiographic landmark identifies the position of the medial wall of 
the acetabulum and displacement suggests protrusio acetabuli. The 
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sourcil represents the superior most portion of the acetabular dome. 
Finally, the anterior and posterior lips represent the lateral most cortical 
border of the anterior and posterior acetabular walls. 
When further evaluating the acetabulum using plain x-rays oblique 
views (Judet views) can be indispensable in showing the anterior and 
posterior columns and walls. Oblique views, coupled with the AP view, 
must be obtained and understood, even with the advent of computed 
tomography, so that the surgeon may assess them intraoperatively. The 
internal oblique (or obturator oblique) view brings the anterior column 
and posterior wall into profile. This view is obtained by rotating the 
pelvis 45° away from the side of interest. The external oblique (or iliac 
oblique) view brings the posterior column and the anterior wall into 
profile. This view is obtained by rotating the pelvis 45° toward the side of 
interest. 
HIP STABILITY 
The posterior wall is the major bony contributor to stability of the 
hip. Trauma research has shown that hip stability depends principally on 
an intact posterior wall, and to a lesser extent, an intact capsule. 
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ACETABULAR ORIENTATION 
  A description of the spatial orientation of the acetabulum in 
relation to the pelvis and body requires parameters that are difficult to 
describe, and to some extent, difficult to measure. In short, the most 
important spatial relationships of the acetabulum to the pelvis are version 
and inclination. 
Version is described as the angle between either a central 
horizontal line connecting the anterior and posterior walls or the averaged 
opening plane of the acetabulum and the sagittal plane.  
Inclination is defined as the angle between either a central vertical 
line connecting the superolateral acetabulum to the inferomedial fossa or 
the opening plane of the acetabulum and the transverse plane.  
Average anteversion can be from 16−21°. Males tend to have less 
anteversion than females, 12−20° versus 15−24°. The average inclination 
can be 48°, with minimal differences between genders. 
  
  
17 
MUSCULAR RELATIONS 
The external oblique is the outer layer of abdominal muscle. It 
arise from lower eight ribs and inserts as fleshy fibers into anterior half of 
iliac crest. From ASIS, it becomes aponeurotic which forms the inguinal 
ligament and attach to pubic tubercle. It forms the anterior part of rectus 
sheath. 
 
Muscular Relations of Iliac Bone 
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The Internal oblique and transverse abdominis arises from lateral 
half of inguinal ligament, iliac crest, thoracolumbar fascia, and lower 
ribs. It travels to midline to form rectus sheath. It forms the floor of 
inguinal canal.  
Iliacus originate from the inner aspect of iliac crest and upper  
2/3
rd
 of iliac fossa. Both muscles merges, course below inguinal ligament 
and attaches to the lesser trochanter.  
The Iliacus fascia gives a vertical expansion extending along the 
pelvic brim from anterior sacroiliac joint to pectineal eminence called 
Iliopectineal fascia. This forms a distinct band between two 
compartments below the inguinal ligament – Lacuna musculosum 
containing iliopsoas, femoral nerve and lateral cutaneous nerve of thigh 
and Lacuna vasculorum containing femoral vessels and lymphatics. 
Careful identification of this fascia   is essential in ilioinguinal approach.  
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VASCULAR RELATIONS 
External iliac vessels arises from bifurcation of common iliac 
vessels.  They proceed anterior and inferior along the medial border of 
the psoas major muscles. They exit the pelvic girdle posterior and inferior 
to the inguinal ligament. It divides the medial and middle window of 
Ilioinguinal approach.  
 
Vascular Relations - Acetabulam 
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OBTURATOR ARTERY  
Obturator artery arises from the internal iliac artery. Small caliber 
anastomoses between the obturator and external iliac systems are 
common. The pubic branch of the obturator artery commonly 
anastomoses behind the body of the pubis with the pubic branch of the 
inferior epigastric artery. In a small percentage of cases this anomalous 
vessel is of large caliber and can result in severe bleeding if it is 
unknowingly lacerated. This is the so-called Corona Mortis.  
 
 
 
 
 
 
 
 
Vascular Relations - Acetabulam 
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NERVE RELATIONS  
LATERAL CUTANEOUS NERVE OF THIGH:  The lateral 
cutaneous nerve of the thigh will course 1cm medial to ASIS and needed 
to  be isolated during  dissection.  
FEMORAL NERVE: The femoral nerve runs beneath the inguinal 
canal lying on the iliopsoas muscle. Take care to avoid vigorous 
retraction, as stretching the nerve will result in a paralysis of the 
quadriceps muscle.  
OTHER RELATIONS 
         The spermatic cord contains the vas deferens and testicular artery. 
Although it is easily mobilized, it must be treated gently during the 
approach and the closure to avoid ischemic damage to the testicle.  
The bladder can be easily mobilized off the back of the symphysis 
pubis. Fractures of the lower half of the anterior column may can cause 
bladder and urethral damage.  
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POSTERIOR STRUCTURES 
MUSCULAR RELATIONS 
  The outer muscle layer consists of gluteus maximus. It arises from 
outer aspect of iliac crest, posterior surface of ilium, aponeurosis of 
erector spinae, dorsal surface of sacrum and coccyx. It inserts into gluteal 
tuberosity and iliotibial tract. Gluteus medius is a fan shaped muscle 
originating from gluteal surface of ilium and inserts into greater 
trochanter.  
Short external rotators form the inner layer. They are pyriformis, 
superior gemellus, tendon of obturator internus, inferior gemelli, and 
quadratus femoris.  
The following critical structures encountered in deep surgical dissection.  
 Superior gluteal nerve and vessels ( above pyriformis)   
 Inferior gluteal nerve and vessels   
 Pudendal nerve   
 Internal pudendal artery  
 Nerve to obturator internus  
 Sciatic nerve   
 Posterior femoral cutaneous nerve   
 Nerve to quadratus femoris 
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ASCENDING  BRANCH OF MEDIAL FEMORAL CIRCUMFLEX A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Structures in deep dissection in posterior approach 
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VASCULAR RELATIONS 
SUPERIOR GLUTEAL ARTERY:  
Commonly injured in Greater sciatic notch Can be damaged by 
aggressive superior or lateral retraction of the abductor muscles during 
Kocher-Langenbeck exposure. It is the main blood supply to femoral 
head. It lies deep to quadratus, obturator internus, and piriformis, 
superficial to obturator externus. 
NERVE ELATIONS: 
SCIATIC NERVE: Most common traumatic & iatrogenic nerve 
injury. It exits from greater sciatic notch below the pyriformis. Sciatic 
nerve must be isolated and protected throughout the procedure. 
Variations of its course must be kept in mind.    
 
Anatomical variations of Sciatic nerve 
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SUPERIOR GLUTEAL NERVE & INFERIOR GLUTEAL NERVE   
Superior and inferior gluteal nerve lies in greater sciatic notch 
above and below the pyriformis respectively. They can be damaged by 
aggressive superior or lateral retraction of the abductor muscles during 
Kocher-Langenbeck exposure.  
MECHANISM OF INJURY 
Classic acetabular fractures have been difficult to produce in the 
laboratory. However, there is good clinical correlation between the type 
of fracture and the force that created it. Fractures of the acetabulum are 
caused by forces that drive the femoral head into the acetabulum.  
For this reason, damage to the articular surface of both the femoral 
head and acetabular surface must always be suspected. The type of 
acetabular fracture depends on the position of the femoral head in the 
acetabulum at the moment of impact as well as the direction of the force. 
This study verified the biomechanical concepts proposed by 
Letournel. Many variables can cause the different types of fracture: 
sitting position, impact, and load of the impact. The sitting position is 
important because the position of the femoral head while sitting can 
affect the type of fracture.  
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The amount of internal rotation/external rotation, abduction/ 
adduction, or flexion/extension at the time of injury can produce different 
types of fractures. This accounts for numerous possible fracture types. 
The injurious force may be applied to the flexed knee and along the 
femoral shaft—as in the dashboard injury or to the greater trochanter 
(lateral force), to the foot, or to the lumbosacral area.  
 
 
 
a.  Coronal section through hip joint in 20
o
  internal rotation showing sites of  
application of force as influenced by abduction-adduction. 
b.   Horizontal section through the hip joint showing force acting through the 
knee. 
c.   External aspect of hip showing sites of application of force acting through 
the knee with the hip flexed.  
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As the type of injury depends on the precise position of the femoral 
head at the moment of impact, the number of specific fracture types 
appears to be infinite. 
 
a. Dashboard Injury with the hip flexed position. 
b. Dashboard Injury forces applied directly to the great trochanter 
 
The following general statements may be made: 
Dashboard injuries with the hip flexed and in some degree of 
internal rotation cause a preponderance of posterior wall fractures of all 
types, including those associated with posterior column. An associated 
posterior dislocation of the hip is also prevalent with this injury. The 
resolution of forces applied directly to the great trochanter will determine 
the following type of acetabular fracture: 
1. In neutral rotation, it will cause an anterior column posterior 
hemitransverse fracture 
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2. With external rotation of the head, the anterior part of the 
acetabulum is involved leading to anterior type fractures 
3. With internal rotation of the head, more transverse fractures                                                                                                                     
with a  posterior wall or column component occur 
4. With an abducted head, the inferomedial acetabular area will 
fracture and with an adducted head the superolateral acetabular 
area wall will fracture 
5. With the hip in extension, forces along the leg will usually cause 
transtectal transverse fracture of acetabulum. 
The fracture pattern therefore is dependent on the   
 Position of the hip at the time of injury,   
 Direction of force and   
 Magnitude of the impact. 
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FRACTURE PATTERN BASED ON FORCE APPLIED 
Force  
Hip 
Abduction  
Hip 
Rotation  
Fracture pattern  
Along the 
femoral neck  
Neutral   Neutral  Anterior column with  
posterior hemitransverse  
Neutral  25
o 
ER  Anterior column  
Neutral  50
o 
ER  Anterior wall  
Neutral  20
o 
IR  T   shaped   
Neutral  50
o 
IR  Posterior column  
Adduction  20
o 
IR  Transtectal transverse  
Abduction  20
o 
IR  Juxta/ infratectal transverse  
Along the 
femoral 
shaft Hip 
flexed  
90
o
 
Neutral   Any   Posterior wall  
Abduction   Any  
Transverse with posterior wall  
Adduction   Any  Posterior dislocation  
Along the 
femoral  
shaft  Hip 
extended   
Neutral   Any  
Posterosuperior  wall  fracture   
Abduction   Any  Transtectal transverse  
 
ER-External Rotation   IR-Internal Rotation  
Courtesy: Rockwood and green, Fracture in adults 6
th
 edition 
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FRACTURE CLASSIFICATION 
Classification of acetabular fractures is a key element in 
understanding the injury and is the first stage of surgical planning. 
Decisions concerning the choice of approach and the alternative fixation 
techniques available require full appreciation of the fracture anatomy.  
In our Institution, We are following Judet and Letournel 
classification because it is simple and useful in planning the treatment.  
Letournel and Judet‘s anatomical classification is divided into two 
groups: elementary and associated fractures, with five patterns in each.  
JUDET AND LETOURNEL CLASSIFICATION -
 
ELEMENTARY 
TYPES  
 Posterior wall   
 Posterior column  
 Anterior wall  
 Anterior column and  
 Transverse fractures.    
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ASSOCIATED FRACTURE TYPES   
 T type  fractures  
 Combined fractures of the posterior column and wall  
 Combined transverse and posterior wall fractures  
 Anterior column fractures with a hemitransverse posterior 
fracture and  
 Both-column fractures.  
                                                                                     
 
 
 
 
 
 
 
Letournel and judet classification 
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Tile described a modification of Letournel‘s classification. This 
modification enables these complex fracture patterns to be categorized 
into the A, B, and C types of  the comprehensive classification of 
fractures developed by the Arbeitsgemeinschaft Fur Osteosynthesefragen. 
The goal of this modification is to “allow surgeons to speak the same 
language” and to aid in determining prognosis.  
AO/OTA pelvic and acetabular fracture 
Classification :   ACETABULAR FRACTURES  
Type A: Partial articular fractures, one column  
  A1 Posterior wall fracture  
  A2 Posterior column fracture  
  A3 Anterior wall or anterior column fracture  
Type B: Partial articular fractures, transverse  
  B1 Transverse fracture  
  B2 T-shaped fracture  
  B3 Anterior column and posterior hemitransverse fracture  
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Type C: Complete articular fractures, both columns  
  C1 High  
  C2 Low  
  C3 Involving sacroiliac joint  
 
  
  
34 
CLINICAL AND RADIOLOGICAL ASSESSMENT 
On receiving the patient in emergency department, general 
condition is assessed rapidly. Primary survey of Airway, Breathing and 
hemodynamic status is assessed and resuscitation is done as per ATLS 
protocol.  Secondary survey was done in detail which includes complete 
skeletal examination, examination of abdomen and pelvis and CNS.  
History is important as the mode of injury gives the magnitude of 
force and its direction, on which the pattern, displacement and 
comminution of fracture depends and it is taken in detail. 
  A thorough physical examination includes inspection for external 
injuries, wounds, contusions and bruises is done. Special attention is 
given to look for Morel Lavelle lesion, bleeding per urethral meatus, 
rectal tear and other perineal injuries. Attitude of the injured limb and its 
distal neurovascular status is assessed. Rectal examination is done to rule 
out rectal tear and central dislocation of head of femur which is palpated 
as a globular mass.  
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RADIOLOGICAL INVESTIGATIONS:  
After clinical assessment, patient is shifted for radiological 
assessment if the patient condition is hemodynamically stable. Three 
radiographic views of acetabulum and CT Scan forms the standard 
protocol.  
 Anteroposterior pelvis  
 Judet views- obturator and iliac oblique views.  
 CT scan  
ANTEROPOSTERIOR PELVIS  
The following lines were looked in a anteroposterior view   
Iliopectineal line comprises anterior 3/4
th
 corresponding to pelvic 
brim, and Posterior 1/4
th
 corresponding to lower half of internal surface 
of the sciatic buttress and roof of greater sciatic notch. It represents the 
anterior column of acetabulam.  
Ilioischial line corresponds to the quadrilateral surface. It 
represents the posterior column of acetabulam. 
Teardrop has internal limb, external limb and inferior border. 
Internal limb is formed by outer wall of obturator canal, External limb is 
formed by medial surface of middle 1/3 of cotyloid fossa and Inferior 
border is formed by ischiopubic notch. 
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Acetabular roof  represents the superior weight bearing area of the 
acetabulum.  
Anterior / posterior walls represents the lateral extensions of 
articular surfaces  
Other associated pelvic fractures, femoral head fractures, and 
congruency of femoral head in acetabulum is also visualized.  
Antero posterior View showing Acetabular landmarks  
 
 
1. Iliopectineal line,   2. Ilioischial line,  
3. Tear drop,    4. Medial wall of acetabulum,  
5.  Anterior wall,  6. Posterior wall 
 
  
37 
JUDET OBLIQUE RADIOGRAPHS  
These are 45° oblique pelvic radiographs. It emphasizes acetabular 
columns. Coccyx tip should lie above the center of the femoral head to 
ensure adequate rotation. 
OBTURATOR (INTERNAL) OBLIQUE  
This view is taken with injured side up. Coccyx is centered over 
ipsilateral femoral head.  
 Obturator foramen in profile  
 Highlights pelvic brim, anterior column and posterior wall  
 Assess congruency of femoral head in acetabulum.  
ILIAC (EXTERNAL) OBLIQUE  
This view is taken with injured side down. Coccyx is centered over 
contralateral femoral head.  
 Iliac wing in profile  
 Highlights posterior column, anterior wall, posterior border of 
innominate bone and quadrilateral plate  
 Assess congruency of femoral head in acetabulum.  
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Obturator oblique view 
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ILIAC OBLIQUE VIEW 
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CT SCAN  
CT scan helps in identification of fracture lines not visualized by 
radiographs. Orientation of fracture line, vertical portion of T type 
acetabular fracture and rotation of fracture fragments are well made out. 
CT Scan may give additional informations regarding  
 Intra-articular loose fragments   
 Marginal impacted fragment  
 Degree of fracture comminution   
 Position of the femoral head  
 Femoral head lesions  
 Joint Congruence  
 Sacroiliac joint and the posterior pelvic ring  
3-D CT SCAN  
It is converted from 2 dimensional CT scan data. 3D CT allows for 
subtraction of femur and varying degree of rotation of pelvis which 
provide a good overall picture of the fracture configuration.  
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CT CUTS OF ACETABULUM 
  
 
3D RECONSTRUCTION VIEW OF PELVIS 
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SURGICAL EXPOSURE 
Selection of the optimal surgical approach 
The surgeon must use a surgical exposure that will afford the best 
opportunity to restore joint congruency by anatomical reduction and 
stabilization of the articular surface, while resulting in the least 
morbidity.  
To this end, Mayo has identified five major factors that affect this 
decision: 
 the fracture pattern; 
 the local soft-tissue conditions; 
 the presence of associated major systemic injuries; 
 the age and projected functional status of the patient; and  
 the interval from injury to surgery.   
Under most circumstances, the fracture pattern is the major 
determinant. Therefore, it is important to accurately classify the fracture 
using either the Letournel-Judet or Comprehensive Classification system. 
Importantly, any additional injuries to the pelvic ring also must be 
considered. Finally, the selection of the proper surgical exposure also is 
to a large extent driven by the experience of the operating surgeon. 
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Elementary type: 
Elementary fractures Approach 
1. Posterior wall Posterior approach 
2. Posterior column Posterior approach 
3. Transverse 
All approaches applicable: anterior, 
posterior, or combined approach; depending 
on major obliquity and displacement 
4. Anterior wall Anterior approach 
5. Anterior column Anterior approach 
 
Associated type: 
Associated fracture Approach 
1. Posterior column and wall Posterior approach 
2. Transverse and posterior wall Posterior approach 
3. Anterior column and posterior 
hemitransverse  
Anterior approach 
4.T type All approaches applicable: anterior, 
posterior, or combined approach; 
depending on major obliquity and 
displacement 
5. Both column Anterior approach: possible 
addition of posterior or combined. 
Rarely extensile. 
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Surgical exposure is of great value in acetabular fracture surgery as 
accurate reduction and fixation can be possible with good surgical 
exposure.  
Extensile approaches like extended iliofemoral and triradiate have 
much complications like skin necrosis, vascular compromise to abductors 
and heterotopic ossification in particular. We had used non extensile 
approaches either alone or in combination .They are  
1. Anterior iliofemoral 
2. Anterior ilioinguinal approach  
3. Posterior Kocher Langenbeck approach.  
 
1.   ANTERIOR ILIOFEMORAL APPROACH 
This approach is essentially a modification of the Smith-Petersen 
anterior approach to the hip, with stripping of the muscles off of the 
interior aspect of the pelvis. Anterior column fractures and variants in 
which the main displacement is cephalad to the hip joint (“high” 
fractures) can be treated using this approach. The iliofemoral is often also 
the preferred anterior approach when the surgeon desires simultaneous 
visualization of both the anterior and posterior columns via two separate 
approaches rather than a single extensile exposure. 
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The incision is carried along the iliac crest starting from the PSIS 
and running anteriorly to the ASIS it is then continued down from the 
ASIS in line with the posterior femur. 
Superficial dissection separate the abdominal musculature from the 
gluteal musculature at the iliac crest develop the interval between the 
sartorius and tensor fasciae lata, retract the tensor laterally and dissect 
through the fascia lata distal to the muscle (longitudinally) elevate the 
tensor fasciae lata from the ASIS.  
 
 
Iliofemoral approach 
 
Deep dissection dissect gluteal muscles off iliac crest 
subperiosteally dissect the gluteal muscles off the iliac crest from anterior 
to posterior and cephalad to caudal. Continue the elevation until the PSIS 
and greater sciatic notch are encountered. The lateral branches of the 
anterior femoral circumflex vessels must be ligated to further retract the 
tensor and fascia lata laterally. Elevate the direct head of the rectus 
femoris from the pelvis as well as the gluteus minimus (off the proximal 
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femur).  Sequentially tag and resect the insertions of the gluteus 
medius/minimus piriformis conjoint tendon (superior and inferior 
gemelli/obturator internus).   
The superior gluteal artery and nerve as well as the sciatic nerve 
should be protected. The hip capsule is released  if it is not injured access 
to the internal iliac fossa may be obtained inferiorly by releasing the 
indirect head of the rectus femoris and superiorly by releasing the 
abdominal musculature off the iliac wing and elevating the iliacus from 
the internal fossa. Elevating the abdominal musculature from the iliac 
crest and iliacus from the internal fossa in this approach will completely 
devitalize the wing.  This aspect of the approach should be used on a very 
limited basis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Iliofemoral approach after plating 
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2.  ILIOINGUINAL APPROACH 
Patient is placed on radiolucent operating table in supine position. 
Skin incision is placed in midline 2 fingerbreadths above the symphysis 
pubis, extended to the anterior superior iliac spine and then continued 
posteriorly along the line of the iliac crest.   
The aponeurosis of the external oblique is incised in line with the 
skin incision. An incision is carefully made along the inguinal ligament 
from its medial attachment to the pubis to the anterior superior iliac spine 
along its fibers.    
Three windows were created for visualization. The first window is 
formed by medial retraction of the iliopsoas and femoral nerves allowing 
visualization of the entire internal iliac fossa, the sacroiliac joint, and the 
pelvic brim. After mobilizing the iliopsoas muscle, Iliopectineal fascia is 
palpated and its medial and lateral surfaces is defined before its division. 
Blunt dissection is continued below the vessels. The second window is 
created by lateral retraction of the iliopsoas and femoral nerve, combined 
with medial retraction of the external iliac vessels and third window by 
lateral retraction of the vessels.  
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Ilioinguinal approach 
 
 
Oblique fibres of external oblique with external ring 
 
 
Structures dividing three windows – iliac crest, lateral cutaneous 
nerve of thigh, iliopsoas with femoral nerve, femoral vessels and 
spermatic cord from down upwards.  
  
49 
 
Anterior ilioinguinal approach with its three windows after plating 
3.     POSTERIOR KOCHER LANGENBECK APPROACH  
The patient is usually positioned in a prone position on radiolucent 
table. Skin incision is placed lateral to the posterior superior iliac spine, 
extended to the greater trochanter, and then continued along the axis of 
the femur to almost the midpoint of the thigh.  
The sciatic nerve is identified on the posterior surface of the 
quadratus femoris and followed proximally until it disappears beneath the 
piriformis. The tendons of the piriformis and obturator internus are 
transected at their trochanteric insertion and retracted posteriorly, 
exposing the greater and lesser sciatic notch. Subperiosteal elevation is 
done to exposes the inferior aspect of the iliac wing.  
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A trochanteric osteotomy can help in further visualization of the 
inferior iliac wing and the interior of the joint. Alternatively, the tendon 
of the gluteus medius can be partially transected. The gluteus maximus 
tendon is transected at its femoral insertion if needed. 
 
Posterior Kocher Langenbeck approach exposed short  
external rotators. 
 
Posterior Kocher Langenbeck approach after putting lag screws  
and buttress plate 
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TREATMENT PROTOCOL 
GENERAL ASSESSMENT AND RESUSCITATION  
In our study, on receiving the patients in emergency room, general 
assessment and resuscitation was done. After stabilization of the patient 
complete skeletal survey and associated injuries especially vascular and 
nerve injuries is assessed.  
Radiological assessment is done with anteroposterior, judet views 
of acetabulum and computed tomography with 3-D reconstruction of 
acetabulum if needed.  
Closed reduction is done in dislocated patients under i.v sedation 
and skeletal traction is applied in all patients.  
PRE OPERATIVE PLANNING:  
After completing clinical and radiological examination  
preoperative  planning regarding approach and implant to be used is 
made on basis of fracture type, displacement and associated injuries.   
SURGICAL EXPOSURE  
Surgical exposure is decided preoperatively based on fracture 
displacement. Kocher Langenbeck approach is used for posterior 
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fractures and anterior iliofemoral approach is used for anterior fractures. 
After reducing and fixing one column the reduction of other column is 
assessed by image intensifier and need for exposing the other column is 
made. 
REDUCTION TECHNIQUES  
After exposure reduction poses the challenge. Reduction can’t be 
achieved easily as in any long bones and maneuvers are not the same.  In 
posterior approach, schanz pins is placed in trochanter, ischial tuberosity 
and iliac crest for simultaneous manipulation. Various reduction clamps 
are available to facilitate reduction and holding. In anterior approach a 
farabeuf clamp or a schanz pin is placed in iliac crest to manipulate and 
reduce. Matta‘s Quadrangular clamp of various sizes and with offsets and 
Picador ball spike pusher are very important instruments in Acetabular 
surgery.  Reduction is fixed with lag screws whenever possible. Lagging 
is done with 4mm cancellous screws or 3.5 mm cortical screw with 
washer. 3.5mm Reconstruction plates are used as neutralisation plate.  
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Matta’s Quadrangular clamps 
   
 
Farabeuf clamps 
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Multipurpose plate bender for recon plate 
  
 
  
Picador ball spike pusher with pusher 
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POST OPERATIVE PROTOCOL  
 All patients were given pre operative antibiotics and post operatively 
for 7 days.   
 Drain removal done on 2nd post operative day .   
 Suture removal was done on post operative day 12 to 14.  
 Indomethecin  25mg TDS was prescribed orally for 6 weeks from next 
day after surgery for selective cases. 
 Low molecular weight heparin was given 7 days for  DVT 
prophylaxis.in   
 Passive mobilization was started on post operative day 2. Active 
movements started gradually in accordance with pain.  
 Weight bearing was allowed as the fracture consolidates mostly on the 
3
rd
 or 4
th
 month.  
 Radiological and functional examination was done on monthly review 
for first 6 months and third monthly thereafter.  
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ANALYSIS  
Patients in our study were analysed by the Matta‘s radiographic 
assessment post operatively and modified Merle d‘ Aubigné and postel 
Hip Score at each follow up. 
Functional Outcome Modified Merle‘d Aubigné And Postel 
Grading System:  
CLINICAL GRADING SYSTEM  
Pain  
 None                -  6  
 Slight or intermittent     - 5  
 After walking but resolves      - 4  
 Moderately severe but patient is able to walk - 3  
 Severe, prevents walking                            - 2   
 Walking  
 Normal                             - 6 
 No cane but slight limp         - 5  
 Long distance with cane or crutch   - 4  
 Limited even with support      - 3  
 Very limited           - 2 
 Unable to walk            - 1  
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Range of motion*   
 95-100%        - 6  
 80-94%             - 5  
 70-79%         - 4  
 60-69%             - 3  
 50-59%            - 2  
 <50%              - 1  
Clinical score  
Excellent   - 18  
Good   - 17, 16, 15  
Fair      - 13 or 14  
Poor     - <13  
*The range of motion is expressed as the percentage value for the 
normal hip. This is calculated by obtaining a total of the ranges, in 
degrees, of flexion-extension, abduction, adduction, external rotation, and 
internal rotation for the injured hip and dividing it by the total for the 
normal hip.   
Postoperative Radiological assessment: 
Matta’s criteria 
Anatomic reduction   <1mm;  
Imperfect                   1–3mm 
 Poor                               >3mm.    
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MATERIALS AND METHODS 
This is a retrospective and prospective study done to assess the   
functional outcome of acetabular fractures treated by open reduction and 
internal fixation in 14 patients over the period of 2 years from June 2015 
September 2017 in a single unit - ortho 4 at Our Institute of Orthopaedics 
and Traumatology, Madras medical college and Rajiv Gandhi 
Government general hospital, Chennai.  
Inclusion criteria consists of   
 Age greater than or equal to 18 years ,   
 Closed fractures,    
 All types of acetabular fractures 
Exclusion criteria are   
 Open injuries 
 Age less than 18 years   
 Undisplaced fractures 
 
In our study after general resuscitation of the patients, a detailed 
clinical examination and radiological assessment is done.  
Patients were put on skeletal traction. Patients were operated 
between 5 to 10 days based on Damage Control Orthopaedics.  
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AGE INCIDENCE AND DISTRIBUTION  
The Mean age of the patients was 33.5 years ranging from 18 to 60 
years.   
Age No of Patients Percentage 
< 20  Years  02 14.29 
21 to 30 Years  04 28.57 
31 to 40 Years  05 35.71 
41 to 50 Years  02 14.29 
51to 60  years  01 7.14 
 
 
 
14% 
29% 
36% 
14% 
7% 
AGE INCIDENCE AND DISTRIBUTION  
1 2 3 4 5 6
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MODE OF INJURY  
Majority of the patients suffered Road Traffic Accidents followed by 
Fall from Height.  
Mode of injury No. of Patients Percentage 
RTA 9 64.29 
Fall from Height 5 35.71 
Others Nil 0 
 
 
64% 
36% 
0% 
MODE OF INJURY  
RTA Fall from Height Others
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FRACTURE DISTRIBUTION  
Fracture type 
(Judet and Letournal) 
No. of Patients Percentage 
Posterior wall 1 7.14 
Anterior column 5 35.71 
Posterior  wall and column 2 14.29 
Both column 4 28.57 
Transverse fracture 2 14.29 
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ASSOCIATED INJURIES  
In our study 9 patients had associated injuries.  
Associated injuries No. of  
Patients 
Fracture of ipsilateral distal radius and ulna 1 
Fracture of B/L Distal radius   1 
Fracture of contralateral distal both bone 1 
Fracture of ipsilateral distal femur 1 
Fracture contralateral intertrochanter 1 
contralateral tibial plateau fracture 1 
Ipsilateral shaft of femur fracture with bilateral both bone leg 1 
Ipsilateral shaft of femur 1 
Ipsilateral both bone leg 1 
Urethral injuries 2 
Chest injuries (Hemothorax) 1 
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SURGICAL APPROACHES   
Procedure 
No.of 
Patients 
Iliofemoral Approach  7 
 Kocher Langenbeck Approach 5 
Iliofemoral approach Followed by Kocher Langenbeck 
Approach  
2 
 
Radiologic assessment was done post operatively by Matta‘s 
criteria and Functional status of the patient was assessed by Modified 
Merle‘d Aubinge and Postel score .   
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OBSERVATION  AND RESULTS 
Fourteen patients with acetabular fractures were treated surgically 
and analysed with average follow up of 15 months ranging from 6 
months to 5 years.  
The following observations were made.  
 79% belongs to less than 40 years. 14% patients belong to  
5
th
 decade followed by 6
th
 decade (7%).   
 Males dominated in our study group with a ratio of 12 : 2  
 Road traffic accidents contributed to the injury in 64% of our 
patients and rest sustained by fall from height (36%).  
 Anterior column acetabular fracture was the most common type in 
our study (5 cases). Posterior wall was least common type (1 case).  
 Nine patients had associated skeletal injuries and 3 patients had 
visceral injuries. 
 Most of the patient were operated by iliofemoral approach  
(7 Patients). Five patients was operated by Kocher Longenbeck 
approach. Two patients was operated by combined approach.  
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 In cases of associated skeletal and visceral injuries with 
hemodynamically unstable patients stablized at the time of 
admission followed by acetabular fixation is done.  
 In our study the average surgical time delay was 14 days ranging 
from 7 days  to 21 days.  
 The average surgical time was 132 minutes ranging from 90 
minutes to 180 minutes.  
 No patients have encountered intraoperative complications.   
 No patient had sacroiliac disruption or pubic diastasis.  
 One  patient died during follow up.  (Patient had bilateral external 
iliac artery occlusion after 7 months follow up. Then patient 
underwent bilateral hind quarter amputation and sepsis and expired 
due to septic shock).  
 According to Matta‘s criteria, 8 patients had anatomic reduction, 4 
patients had satisfactory reduction and 2 patients had poor 
reduction (>3mm gap) 
 Out of 14 patients, three patients had excellent, four patients had  
good, five  patients had fair and two patients had a poor results.                    
 57% patient are having near normal life and 29% patient are 
having satisfactory result in our study.  
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 Functional outcome score for the patients ranged from 8 to 18  
( Maximum Score- 18).  
 The poor result (Score-8,9) in two patient was due to Avascular 
necrosis of femoral head. Patient had posterior column with 
posterior wall fracture operated by posterior Kocher Langenbeck 
approach.  
 All patients with anterior column fracture had excellent or good 
result except one patient who had fair result due to heterotopic 
ossification. 
 Two patients with both column fracture was operated by   anterior 
Iliofemoral approach and followed by posterior Kocher 
Longenbeck one patient had excellent and other had good result.  
 Two patients with fair outcome had minor wound infections treated 
with antibiotics and got healed. 
 Associated posterior wall fracture had reduced the outcome score.  
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CASE ILLUSTRATIONS 
CASE-1 
38 years old male patient sustained Road traffic accident and was 
diagnosed to have posterior wall fracture of right Acetabulum and he was 
put on skeletal traction. He was operated on 28
th
 day. Open reduction and 
internal fixation with bone grafting done by posterior Kocher Langebeck 
Approach. Immediate post operative X ray shows reduction of posterior 
wall. Post op x rays shows alignment of ilioischial line maintained. With 
1 Year of follow up patient showed Excellent result.  
Duration of follow up: 3 years 
Modified merle’d aubigne and postal grading score:17, good 
Matta’s radiological criteria: anatomical reduction 
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PRE OPERATIVE RADIOLOGY 
 
IMMEDIATE POST OP X RAY  
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6 MONTH FOLLOW UP 
                    
                  
 
 
 
 
  
1 YEAR FOLLOW UP 
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THREE YEARS FOLLOW UP 
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CLINICAL PICTURES 
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CASE -2 
           19 years male patient with history of fall from tree was admitted in 
trauma ward. He was taken x ray and CT pelvis shows anterior column 
acetabular fracture left side and bilateral distal radius fracture. Patient 
was put on skeletal traction. After 4 weeks open reduction and internal 
fixation of anterior column done by anterior iliofemoral approach. Post 
op x rays shows alignment of iliopectineal line maintained. 2 year follow 
up patient shows good functional outcome. 
Duration of follow up – 2 years. 
Modified merle’d aubigne and postal grading score:18, excellent 
 Matta’s radiological criteria: anatomic reduction 
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PRE OP RADIOLOGY 
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CT PELVIS 
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IMMEDIATE POST OP X-RAY         6 MONTHS OP X RAY 
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ONE YEAR POST OP X RAY                  TWO YEARS OP X RAY 
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CLINICAL PICTURE  
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CASE-3 
19 years female patient with history of fall from height. She was 
diagnosed to have posterior dislocation left hip with both column 
fractures of left acetabulum. Patient was done closed reduction posterior 
dislocation left hip under GA and put on skeletal traction. After 3 weeks 
open reduction and internal fixation of anterior column done by anterior 
iliofemoral approach followed by Open reduction and internal fixation of 
posterior column done by posterior Kocher Longenbeck approach. Post 
op x rays shows alignment of iliopectineal and ilioischial line maintained. 
After one and half year follow up patient showed excellent result.  
Duration of follow up: Two and half years 
Modified merle’d aubigne and postal grading score:18, excellent 
Matta’s radiological criteria: anatomic reduction 
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PRE OPERATIVE RADIOLOGY 
PRE REDUCTION X-RAY       POST REDUCTION X-RAY 
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IMMEDIATE POST OP X-RAY 
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1 YEAR FOLLOW UP 
 
 
 
 
  
INTRA OP  PICTURE 
  
82 
2 YEARS FOLLOW UP 
  
INTRA OP  PICTURE 
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CLINICAL PICTURES 
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CASE-4 
42 years old male sustained road traffic accident and diagnosed to 
have anterior column acetabular fracture and put on skeletal traction 
followed by open reduction and internal fixation of anterior column done 
by anterior iliofemoral approach. Post op x rays shows alignment of 
iliopectineal line maintained. After 1 year post op patient showed fair 
result with heterotopic ossification.  
Duration of follow up: 1 year 
Modified merle’d aubigne and postal grading score: 14, fair  
Matta’s radiological criteria: satisfactory 
  
  
85 
PRE OPERATIVE RADIOLOGY 
           
 
 
 
 
 
 
  
86 
 
IMMEDIATE POST OP X-RAY 
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6 MONTH POST OP FOLLOW UP 
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ONE YEAR FOLLOW UP 
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INTRA OP PICTURES 
    
 
CLINICAL PICTURES 
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CASE-5 
     25  year old male sustained Road traffic accident while driving bike. 
He was diagnosed have bicolumn acetabular fracture and put on upper 
tibial pin traction followed by open reduction and internal fixation was 
done by kocher langenbeck approach after 2 weeks. Post op x rays shows 
alignment of iliopectineal and ilioischial line maintained. At ten months 
post operative follow up, patient showed good result.  
Duration of follow up: one and half year 
Modified merle’d aubigne and postal grading score: 17, good 
Matta’s radiological criteria: anatomic reduction 
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PRE OPERATIVE RADIOLOGY 
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IMMEDIATE POST OP X-RAY 
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6 MONTHS FOLLOW UP 
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1 YEAR  FOLLOW UP 
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1 ½ YEAR FOLLOW UP 
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CLINICAL PICTURES 
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INTRAOP PICTURES 
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DISCUSSION 
The treatment of simple acetabular fractures has been studied in 
detail and there has not been much of change over time. The options for 
treatment of complex acetabular fractures are wide and are continuously 
refined over time. The treatment of complex acetabular fracture is 
difficult because it involves both the columns and reduction of the both 
by single or double approach is must.  
The mean age group in our study was 35.4 years which is 
comparable with Swiontkowski et al on complex acetabular fracture. 
Males predominated as in other studies. Road traffic accident forms the 
major mode of injury.   
The highlight of open reduction and internal fixation is anatomic 
reduction, rigid fixation and early mobilization which will keep the joint 
functional as described by Matta. Pennal et al
  
reported that the quality of 
the clinical result depends directly on the quality of the reduction that was 
achieved when open reduction and internal fixation were performed .  
Management of displaced acetabular fracture requires adequate 
exposure with minimal morbidity. An ideal approach would allow 
visualisation of both columns and the joint surface with minimal 
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complications. We used only two non extensile approaches - Posterior 
Kocher Langenbeck approach and anterior Iliofemoral approach.  
 We used single approach in most of the patients except in  
2 patients. With this single approach we are able to get 65% of 
satisfactory reduction and 94% of favorable result in short term.  
According to Tile even with best hands depending on the type and 
complexity of fracture, anatomic reduction can be obtained in 70% cases 
of acetabular fractures. In our study we included both simple and 
complex fractures and we were able to get satisfactory reduction in 65% 
patients.   
H. J. Kreder et al listed factors influencing the outcome
 
which 
includes -
 
degree of initial displacement, damage to the superior weight 
bearing dome or femoral head, degree of hip joint instability caused by 
posterior wall fracture, adequacy of open or closed reduction and late 
complications like AVN, heterotrophic ossification, chondrolysis or 
nerve injuries are assessed. In our study associated posterior wall fracture 
has reduced the functional outcome.      
Giannoudis et al 
  
in his meta-analysis reported 5.6 % of AVN in 
posterior approaches . In our study, We had a case of avascular necrosis 
of femoral head  leading to poor outcome (5%).  
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           Extensile approaches around the hip joint have reported a high rate 
of complications. Alonso et al. reported 53% incidence of heterotopic 
ossification with Triradiate approach and 86% incidence with the use of 
Extended iliofemoral approach. One case of heterotopic ossification has 
been encountered till date in our study. Heterotopic ossification was 
reported as high as 20% in  non extensile approaches used for complex 
fractures according to Jiong Jiong Guo, et al. We used Indomethacin for  
6 weeks for one patient who encountered heterotopic ossification which 
did not recovered and still on follow up.   
      Giannoudis et al reported 8% of iatrogenic sciatic nerve palsy in 
posterior approaches. Swiontkowski et al also showed 8.3 % iatrogenic 
sciatic nerve palsy in his study.  
In our study we had one case of DVT in posterior Kocher 
Longenbeck approach.  
The complication rate in our study is low when compared to Matta 
and Swiontkowski  studies.  
The non-extensile approaches which we advocated have operating 
time and average blood loss which are similar to those reported by others 
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(Matta et al 1986; Goulet and Bray 1988; Reinert et al 1988 ; Routt and 
Swiontkowski 1990 ; Helfet et al 1992).   
According to Marwin M Tile , Transverse has the best and T Type 
and anterior column and posterior hemitransverse fracture has worst 
prognosis . In our study Transverse fractures and both column fractures 
showed better results. Posterior column with posterior wall had reduced 
outcome.   
Even though our study comprised of  small group of 13 patients 
with good preoperative planning, use of nonextensile approaches and 
early rehabilitation, we have been able to produce 94%  good to 
satisfactory result according to modified Merle’d Aubigne and Postel 
scoring systems. However, further follow up is needed to comment on 
long term outcome.  
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CONCLUSION 
From our study, We conclude that  
Both simple and complex acetabular fractures treated by open 
reduction and internal fixation have a good functional outcome.  
We are done staged procedure in bicolumn fracture to reduce 
morbidity and mortality. We avoided more damaging single stage 
procedure in bicolumn fracture and done two stage procedure  anterior 
Iliofemoral approach followed by posterior Kocher Longenbeck 
approach. 
Every chance of reducing the fragments anatomically, fixing 
rigidly and mobilizing early must be done for better function which is not 
possible by conservative means.   
Treatment of acetabular fractures is a challenging task for any 
orthopaedic surgeon. With definite learning curve, proper pre operative 
planning, nonextensile exposure, accurate reduction, rigid fixation and 
early rehabilitation, it is possible to produce an improved outcome. 
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1 ADHAM 105744 22/M M 23.11.11 Fall 
from 
height 
Bicolumn  # 
acetabulam left 
side 
Ipsilateral both 
bone left leg 
09.11.11 Kocher Longenbeck 
Approach 
120 min Nil 6 years 14 Fair 
2 IBRAHIM  103879 35 /M M 31.10.13 Fall 
from 
height 
Ant column 
acetabular  
fracture right side 
# right distal 
radius and 
ulna 
23.11.13 Iliofemoral 
approach 
160 min Nil 3 ½ years 18 Excell
ent 
3 KARTHIK  13521 28 /M M 08.02.14 RTA Anterior column 
acetabular  
fracture right side 
Distal femur 
fracture right 
24.03.14 Iliofemoral 
approach 
150 min Nil 3 years 16 Good 
4 BABU  72736 38/M M 21.07.14 RTA Posterior wall 
fracture right  
acetabulam 
# shaft of 
femur right 
side 
22.08.14 Kocher Longenbeck 
approach 
100 min Nil 3 year 13 Fair 
5 UNNAMALAI 91838 60/F F 23.08.15 RTA Posterior wall and 
column with 
anterior column # 
left side 
Distal both 
bone fracture 
right side 
18.09.15 Kocher Longenbeck 
approach 
120 min Avascular 
Necrosis 
femur head 
2 year 8 Poor  
6 KRISHNAN 102690  19/M M 24.09.15 Fall 
from 
height 
Anterior column # 
left side 
B/L Distal 
radius # 
 
27.10.15 Iliofemoral 
Approach 
120 min Nil 1 ½ years 18 Excell
ent 
7 KESAVAN 8667 25/M M 24.01.16 RTA Bicolumn  
acetabular fracture 
left side 
Nil 20.02.16 Kocher Longenbeck 
approach 
120 
minutes 
Nil 1 year 13 Fair 
8 VIMALA 13026  19 /F F 03.02.16 Fall 
from 
height 
Bicolumn 
acetabular fracture 
left side 
Post 
dislocation left 
hip 
27.02.16 Kocher Longenbeck 
& iliofemoral  
approach 
120 min Nil 1 1/2 
year 
18 Excell
ent 
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9 BABU 32848 33 /M M 24.03.16 RTA Transverse #  Rt Nil 19.04.16 Iliofemoral 
approach 
90 min Nil 16 
months 
15 Good 
10 MOHAN 60667 42 /M M 04.06.16 RTA Anterior column 
acetabulam 
fracture  right side 
Nil 29.06.16 Iliofemoral 
approach 
120 min Heterotopic 
ossification 
1 year 15 Good 
11 RAGHU 84131  45/M M 10.11.16 RTA Posterior wall and 
column# right side 
Intertrochante
ric fracture left 
side 
06.12.16 Iliofemoral 
Approach 
180 min Nil 7 months 10 Poor 
12 SIVA 31030 39/M M 31.12.16 RTA Transverse  #  Rt  
side 
# shaft of 
femur right 
and B/L both 
bone # leg 
17.01.17 Iliofemoral and  
Kocher Longenbeck 
approach 
120 min Nil 8 month 15 Good 
13 SOUNDARARAJAN 
11196 
35/M M 19.01.17 RTA Anterior  column # 
left side 
 
Tibial  plateau 
# left side 
07.02.17 Iliofemoral  
approach 
180 min Nil 1 year 14 Fair 
14 KUMAR  61083 29/M M 15.06.17 Fall 
from 
height 
Bicolumn  # 
acetabulam left 
side 
Nil 27.06.17 Kocher Longenbeck 
approach 
150 min Wound 
infection 
and implant 
loosening 
3 month 14 Fair 
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PROFORMA 
Patient name: 
Age /sex: 
I.P. No: 
Address : 
Contact No: 
Occupation : 
D.O.A: 
D.O.S: 
D.O.D: 
Mode of injury: 
Associated injury: 
Diagnosis: 
Investigation : 
X ray pelvis AP 
Obturator oblique view 
Iliac oblique view 
 
CT pelvis 
Time to surgery: 
Procedure done: 
Duration of follow up: 
Date of suture removal done: 
Date of weight bearing walking started: 
Post op X ray: 
First follow up: 
Complaint of patient- 
Wound status- 
Second follow up: 
Complaint of patient- 
Wound status- 
Third follow up: 
Complaint of patient- 
           Pain  
          Limp 
          Range of motion - hip  
                  Flexion  
                  Extension  
                  Abduction  
                  Adduction  
                  Internal rotation 
                  External rotation 
Modified merle’d aubigne and postal grading score: 
 
Matta’s radiological criteria: 
Bµõ#a] J¨¦uÀ Piu® 
Bµõ#a]uø»¨¦: Ck¨¦ G¾®¦ SÈ •ÔÄUS Emö£õ¸¢xuÀ ‰»® 
AÖøÁ ]QaøŒ •øÓPÒ £ØÔ Á¸[Põ» ©ØÖ® ¤ß@ÚõUQ öŒ¯À£õmk 
•iÄ £S¨£õ#Ä. 
 µõâÆPõ¢v Aµ” ö£õx ©¸zxÁ©øÚUS Á¸® @|õ¯õÎPÎh® 
Ck¨¦ G¾®¦ SÈ •ÔÄUS Emö£õ¸¢xuÀ ‰»® AÖøÁ ]QaøŒ 
•øÓPÒ £ØÔ Á¸[Põ» ©ØÖ® ¤ß@ÚõUQ öŒ¯À£õmk •iÄ 
£S¨£õ#Ä. 
ö£¯º    : 
@uv    : 
Á¯x    : 
EÒ@|õ¯õÎ G s  : 
£õÀ    : 
Bµõ#a] @ŒºUøP Gs : 
 C¢u Bµõ#a]°ß ÂÁµ[PÐ® Auß @|õUP® •Êø©¯õP GÚUS 
öuÎÁõP ÂÍUP¨£mhx. 
GÚUS ÂÍUP¨£mh Âå¯[PøÍ |õß ¦›¢xöPõsk |õß GÚx Œ®©u® 
öu›ÂUQ@Óß. 
 C¢u Bµõ#a]°À ¤Ó›ß {º¨£¢uªßÔ Gß öŒõ¢u Â¸¨£zvß 
@£›À |õß £[S ö£ÖQ@Óß ©ØÖ® |õß C¢u Bµõ#a]°¼¸¢x 
G¢@|µ•® ¤ßÁõ[P»® Gß£øu²® AuÚõÀ G¢u £õv¨¦® HØ£õhõx 
Gß£øu²® |õß ¦›¢x öPõs@hß. 
 C¢u Bµõ#a]°ÚõÀ HØ£k® |ßø©PøÍ²® ]» 
£UPÂøÍÄPøÍ²® £ØÔ öuÎÁõP ©¸zxÁº ‰»® öu›¢x öPõs@hß. 
 |õß  GßÝøh¯ ”¯{øÚÄhß ©ØÖ® •Ê”u¢vµzxhß C¢u 
©¸zxÁ Bµõ#a]°À GßøÚ @ŒºzxUöPõÒÍ Œ®©vUQ@Óß. 
 
 
 
Bµõ#a]¯õÍº       £[@PØ£õÍº 
øPö¯õ¨£®        øPö¯õ¨£® 
 
 
 
|õÒ: 
Ch®:
Bµõ#a] uPÁÀuõÒ 
µõãÆPõ¢v Aµ” ö£õx ©¸zxÁ©øÚ°ß G¾®¦ •ÔÄ ]QaøŒ 
¤›ÂÀ; Ck¨¦ G¾®¦ SÈ •ÔÄUS Emö£õ¸¢xuÀ ‰»® 
AÖøÁ]QaøŒ SÔzx J¸ Bµõ#a] |øhö£ÖQÓx. Ck¨¦ G¾®¦ SÈ 
•ÔÄUS Emö£õ¸¢xuÀ ‰»® AÖøÁ ]QaøŒ •øÓPÒ £ØÔ Á¸[Põ» 
©ØÖ® ¤ß@ÚõUQ öŒ¯À£õmk •iÄ £S¨£õ#Ä C¢u Bµõ#a]°ß 
@|õUP©õS®. 
 •iÄPøÍ AÀ»x P¸zxPøÍ öÁÎ°k®@£õ@uõ AÀ»x 
Bµõ#a]°ß @£õ@uõ u[PÍx ö£¯øµ@¯õ AÀ»x Aøh¯õÍ[PøÍ@¯õ 
öÁÎ°h©õm@hõ® Gß£øu²® öu›ÂzxU öPõÒQ@Óõ®. 
 C¢u Bµõ#a]°À £[@PØ£x u[PÐøh¯ Â¸¨£zvß @£›Àuõß 
C¸UQÓx. @©¾® }[PÒ G¢@|µ•® C¢u Bµõ#a]°¼¸¢x ¤ßÁõ[P»õ® 
Gß£øu²® öu›ÂzxUöPõÒQ@Óõ®. 
C¢u ]Ó¨¦ ]QaøŒ°ß •iÄPøÍ Bµõ#a]°ß @£õx AÀ»x 
Bµõ#a]°ß •iÂß @£õx u[PÐUS AÔÂUP¨£k® Gß£øu²® 
öu›ÂzxU öPõÒQ@Óõ®. 
 
 
Bµõ#a]¯õÍº       £[@PØ£õÍº 
øPö¯õ¨£®        øPö¯õ¨£® 
 
 
 
|õÒ : 
Ch® : 
 
ABBREVIATIONS 
 
ASIS  - Anterior superior iliac spine 
PSIS  - Posterior  superior iliac spine 
ATLS - Advanced trauma life support 
CNS  - Central nervous system 
CT  - Computerized tomography 
AP  - Antero posterior  
AVN  - Avascular necrosis  
mm  - millimeter 
DVT  - Deep venous thrombosis   
IR  - Internal rotation 
ER  - External rotation 
